

















































This paper asserts that both Christian and Islamic traditions of faith affect the ways in which people both try to make sense of, and respond to, disasters. This contention is supported by the results of empirical research, which demonstrates that differing Islamic and Christian perspectives on human suffering caused by disasters are neither as diverse, nor are they so intractable, as is commonly supposed. Today pastoral convergence between the two traditions may also be discerned, together with a general acceptance of the policies of both State agencies and Non-Governmental Organisations (NGOs) which are concerned with hazard relief and the propagation of policies of disaster risk reduction (DRR). Indeed some important disaster relief NGOs  have emerged from Islamic and Christian faith communities and are supported by charitable donations.  












	In this paper Christian and Islamic beliefs, and the influence they have on the ways in which societies respond to disasters caused by earthquakes and volcanic eruptions, are examined. This allows similarities and differences to be investigated and the relevance of religious belief to policies of Disaster Risk Reduction (DRR) in the twenty-first century to be explored within an interdisciplinary context.  To the best of our knowledge, this is the first study that has compared perspectives from Islam and Christianity within the context of DRR. 
	The present authors have pioneered the study of the religious framing of disasters (e.g. Chester 1998, 2005) and this paper seeks to share these insights with a wider audience across geography and the humanities, by engaging with the proposition that Christianity and Islam affect how people respond to disasters. The importance of religion in influencing the ways in which many people and societies endeavour to make sense of disasters is undeniable and is supported by the findings of empirical research reported here. The framing of disasters by Christian communities is now well established (Chester and Duncan 2009; IFRCRCS 2014)​[1]​ but, despite popular assertions to the contrary, the argument that Islam is an important mechanism by which people try to make sense of disasters has only recently been supported by the results of empirical research.​[2]​  
	In hazard studies major precursors of this paper, that view culture as an important influence on both vulnerability and resilience, are contributions by: García-Acosta (2001); Mercer et al. (2012); Cannon (2015); Krüger et al. 2015) and Kelman (2018). In particular there has been an emphasis on:- 
a. Natural processes being but one of many determinants of a disaster. Others include socio-economic, political and cultural factors (García-Acosta 2001, 58) and that, even when hazardous, "phenomena and processes originate in the environment, human activity can make them 'unnatural hazards'" (Kelman 2018, 254).
b.  People frequently retain beliefs about disasters which are related to religion even when confronted by alternative and very "adequate explanations" (Cannon 2015, 95-6).
	These changes in approach, in which earth surface and sub-surface processes are perceived as influencing religious ideology and worldviews​[3]​ and vice versa, where  a religious worldview may profoundly influence opinions about environmental extremes, are mirrored in several areas of contemporary cultural geography. These also address complex inter-relationships between geological processes and human affairs, and this surge of interest has culminated in the publication of a major collection of essays entitled, Political Geology: Active Stratigraphies and the Making of Life (Bobbette and Donovan 2019, see also Dixon and Beech 2017; Dixon 2019).  Examples include investigations by Andrew Barry, Mark Maslin and Eric Swyngedouw into the social, political and cultural implications of the adoption of the Anthropocene as a sub-division of the Holocene (Barry and Maslin 2016; Swyngedouw 2013) and Amy Donovan's research on 'volcano-culture' and social vulnerability on Mt Merapi volcano in Indonesia (Donovan et al. 2012, Donovan and Oppenheimer 2015). Donovan (2019, 1) has also honed in on the volcanology/political interface by addressing the "so called 'wicked' problems: the challenge for scientists wishing to provide useful policy advice whilst maintaining scientific integrity and the challenge of integrating multiple disciplines across social and physical sciences". Research by Nigel Clark has drawn links - some of which are aesthetic - between the development over millennia of the so called "fiery arts", as represented by "oven, kiln and furnace", current concerns about the Anthropocene and the use of fossil fuels in metallurgy (Clark 2015, 267). Later works  by Clark (Clark, Gormally and Tuffen 2018) in common with Donovan (2019) epitomise the growing interest in matters geological - including volcanology (Donovan 2018) - as expressed through popular culture, and the arts and humanities. 
	A further important cultural framing for our study is Karen Till's (2012) notion of the 'wounded city'. This work focuses on the intersecting outcomes of histories of physical destruction, displacement and individual and social trauma. Although her work is urban orientated there are clear resonances with the complex relationship between culture, vulnerability and resilience present in hazards research on cities and beyond. The 'wounded city' is, not only marked by vulnerability as expressed in violence and social, economic and political exclusion, but also shows resilience in offering care for its inhabitants to those who are disadvantaged and marginalised.​[4]​ 
	Studies of religious responses to present day and historically recent disasters caused by earthquakes and volcanic eruptions, were notably absent from the academic literature until the mid-1990s, and did not become well represented until a decade later​[5]​. Exceptions occurred, such as the pioneer study by Dynes and Yutzy (1965) and research into geomythology, anthropology and archaeology​[6]​, but volcanology, seismology and hazard research are disciplines grounded in Eighteenth Century Enlightenment rationalism and humanistic terms of reference (Chester and Duncan 2007, 210-211). This created an intellectual climate that was unreceptive to the recognition of religion as being an important influence on responses to, and the recovery from, natural catastrophes. It has been argued in histories of hazard research (Alexander 2000, 186-7; Dynes 2000; Steinberg 2000), that statements contained in the Tanakh (i.e. Hebrew Scriptures or Old Testament) and which are mirrored in the Christian Bible and the Qur'an that catastrophes are 'Acts of God'​[7]​, was quickly replaced from the Eighteenth Century. A new academic consensus emerged that saw disasters as being caused by extreme environmental events acting upon vulnerable people within a demoralised world. Indeed we have argued elsewhere (Chester and  Duncan 2007, 211-212), that the situation up to 1990s was even more extreme and that the predominant attitude to faith-based responses to disasters was at best dismissive, at worst hostile and on occasion even involved such reactions being equated with backwardness.
	Over the past two decades the present authors (Chester 1998, 2005; Chester and Duncan 2007, 2009, 2010; Chester, Duncan and Dibben 2008; Chester, Duncan and Sangster, 2012 and Chester, Duncan and Dhanhani 2013) and others (e.g. Gillard and Paton 1999; Merli 2010; Schipper 2010; Schlehe 2010; Stratta et al. 2012 and Stephens et al. 2013), have argued against this post-Enlightenment consensus in the context of a variety of  traditions of faith, putting forward an alternative view that religious explanations are not just to be found in historic and present-day pre-industrial​[8]​ societies, but are both more common than has been assumed and today transcend society and culture. Over the past decade the situation in mainstream disaster research has also evolved. Religion is now viewed as being an important  constituent of culture, and an understanding of culture in turn is recognised as being vital in formulating policies of disaster risk reduction, as is explicit in both the United Nations' Hyogo (2006) and Sendai (2015) Frameworks for Action​[9]​. The publication of the World Disasters Report by the International Federation of Red Cross and Red Crescent Societies (IFRCRCS 2014) cements this new understanding, with the stress being placed firmly on the beliefs, values, attitudes and the manner in which religious faith may affect the ways people perceive and respond to catastrophes. In summary, since the 1990s there has been a fundamental change in approach within hazard research. Two decades ago the field adopted a dualistic perspective, in which attempts better to understand extreme events defined the domain of the earth scientist, whereas seeking to develop policies of mitigation was the purview of the social scientist and planner. Both operated within a secular humanist tradition. Hazards research recognises two-way interactions between extreme events of nature and culture, and this represents the sine quo non of contemporary disaster studies. More particularly faith-based cultures, hardly considered two decades ago except as objects of disparagement and even derision, are now placed centre stage, being deemed vital elements in the framing of disasters and in much popular understandings of physical processes.

A COMPARISON BETWEEN CHRISTIAN AND ISLAMIC THEOLOGIES OF DISASTER
Classic formulations: Christian theology
	Within the Judaeo/Christian tradition efforts to accommodate the notion of a loving and omniscient God with the reality of human suffering is known as theodicy​[10]​. Although the term was first coined by Leibniz in 1710 (Leibniz 1952; Macdonald-Ross 1984, 102-5), attempts to understand why the innocent suffer is not only a prominent theme in the Hebrew and Christian scriptures, but has also been a theological question of first order importance to some of the greatest Christian writers and scholars over the past two thousand years​[11]​. In the shadow of twentieth and early twenty-first century global wars and genocide, it is not surprising that many discussions of theodicy have concentrated on why a loving God permits suffering caused to humans by humans, but there is also a tradition of focusing on what are termed natural evils, which include illness and untimely death, as well as disasters produced by environmental extremes (e.g. Farrer 1966; Russell 1994; Chester 1998; Chester and Duncan 2009). 
	Within the 'classic' or Leibnitzian tradition there are many models of theodicy, but three have been particularly important: the free-will (Augustinian), the best-possible of all possible worlds (Irenaean) and the retributive. These are summarised in Table 1.  The notion of divine retribution is prominent within the Old Testament (i.e. Hebrew Bible), the  Holy Land being not only an area of drought, storm and flood (Kempe 2003), but earthquakes are also alluded to on many occasions​[12]​and, although volcanic activity did not occur in Palestine during the biblical era, there are several allusions to it (Chester and Duncan 2009). An Old Testament retributive theodicy may be summarised, thus: there is no distinction between natural perils and those caused by human agency, but between the suffering of Israel - God's chosen people - and individuals; the people or nations who suffer are wicked and sinful; God controls fate and for individuals the suffering of innocent Job is normative. The Book of Job appears in the Old Testament, where Job is described as an upright and prosperous family man who, with the permission of God, suffers a series of disasters, which affect his health, property and children. Job tries to make sense of his difficulties as he searches for answers to his predicament. Indeed even Job's companions and friends Elipaz the Temanite (Job 15), Bildad the Shuhite (Job 18) and Zophar the Naamathite (Job 20), cannot believe he can be wholly innocent but must be harbouring secret sins (Crenshaw 1983, 2005, 117-131; Barton and Bowden 2004, 23-44). The authors of the Old Testament additionally use the imagery of earthquakes to highlight theophanies or manifestations of God to humankind, which include God acting as a warrior, coming to reign over the nations and to judge the wicked. Both in the Old Testament and in other non-canonical Jewish scriptural texts, there is also the notion of earthquakes ushering in a final manifestation of God at the end of time: an eschatological theophany (Bauckham 1977).
	As in the Hebrew Bible so in the New Testament, theophany and eschatology​[13]​ are important themes and the explanation of suffering displays at first sight a continuity. For instance, in Mark 2: 1-12, Matt. 9: 2-8 and Luke 5: 18-26, Jesus first forgives a paralytic his sins before he heals him. This is not Christ's last word and the clearest teaching is in two dialogues with the disciples. In the first the disciples enquire about a man born blind from birth and ask whether the reason was his sin or that of his parents (John 9.2) and in answer Jesus replies emphatically: "neither this man sinned nor his parents sinned."​[14]​ In a second incident the Tower of Silo'am located in south Jerusalem has collapsed killing eighteen people (Luke 13: 4), whether because of poor construction or an earthquake is not made clear. Again the disciples ask whether the eighteen are particularly sinful, but in his reply Jesus makes it clear that individual sinfulness is not the issue, but leaves open the question of collective guilt: "no I tell you; but unless you repent you will all perish just as they did" (Luke 13: 5). This distinction between collective, as opposed to individual guilt has important implications for post-Leibnizian theodicy (see below).  
	Despite these and other New Testament passages pointing to alternative models of theodicy,​[15]​ such as those found in the works of St. Augustine (i.e. free-will) and St. Irenaeus (i.e. the best of all possible worlds) (Table 1), until the European Renaissance a model of divine retribution held sway, only to be assuaged by propitiation in the form of prayer, penance and changed conduct (see Figure 1).  Many examples may be quoted to illustrate this point (see Chester and Duncan 2009, 312-3), but it is important to stress that a retributive theodicy still appears as a reaction to disasters in many economically less developed countries with Christian majorities and continues to frame catastrophes, albeit for a minority of adherents, in more economically developed states. Following the 2004 Indian Ocean earthquake and tsunami disaster, for instance, there was debate in the religious press over the fact that a retributive theodicy was still being proposed by some Christian commentators (Bradford 2005), whilst a few prominent Christians drew a link between the British floods of 2007 and supposedly sinful sexual lifestyles (Ashby 2007).  Human free-will is implied in this example with people allegedly acting selfishly against God's commands.  Nevertheless from the time of the Renaissance and especially during and following the Eighteenth Century Enlightenment, a best of all possible worlds (or Irenaean) model of theodicy became more prominent.  This holds that it "would probably be impossible to design any system of nature which did not have the potential to injure unsuspecting humans" (Murphy 2005, 345) and that the divine purpose is to use disasters instrumentally to achieve a greater good. As we have noted (Chester, Duncan and Sangster 2012, 106) "without earthquakes ... there would be no global tectonics and without volcanic eruptions no planetary atmospheres." Indeed in the 1755 Lisbon event, the infamous, severe and most notorious earthquake of the Eighteenth Century, theodicies of retribution, free-will and the best of all possible worlds were all invoked. Protestant clergy - including John Wesley - and some Catholics in Portugal and elsewhere blamed the supposed punishment visited on the people as a consequence of the Inquisition either being too severe or, indeed, not severe enough, depending on denominational allegiance (Kendrick 1956; Wesley 1975; Bassnett 2006). By way of contrast others such as Jean-Jacques Rousseau, defined the disaster as a social construct (Dynes 2000, 107) in a manner which would find favour with today's secular academic hazard analysts. In other words, the disaster represented an interaction between a natural process and a vulnerable population and no more than this (Dynes 2000, 2005; Chester 2008). Interestingly this was also the opinion of the Marquis de Pombal (1699-1792), the King's first minister and de facto dictator of Portugal, who not only rebuilt the ruined areas of Lisbon to an earthquake resistant standard, but also introduced one of the world's first seismic building codes (França 1979; Pereira 2006).   
	Voltaire criticised the best of all possible worlds theodicy and, more specifically, the Enlightenment optimism of Leibniz and Alexander Pope (Chester 2001, 354-5), first in 1756 in his philosophical poem Le désastre de Lisbonne (Voltaire 1970)​[16]​, and more famously in his satirical novella Candide first published in 1759 (Voltaire, 1984). In the latter work, young Candide’s tutor, Dr Pangloss, accepts Nature's fate even in the face of the destruction caused by the earthquake. 	As argued by the theologian John Hick (1978) and others, God's glory may emerge in "compassionate love and self-giving for others (which) constitutes the highest value of all" (Young 2000, 688, see also Farrer 1966, 87-90).

Classic formulations: Islamic theology
	It is because the Hebrew Scriptures are a common heritage, that Muslims, Jews and Christians are known as 'people of the book', and it comes as no surprise that some attitudes towards suffering caused by nature's extremes are very similar.​[17]​ Islam means submission to God's will, and in the Qur'an, Hadith​[18]​ and many subsequent theological statements, suffering is viewed as a test of faith, as punishment for sin and as an instrument for Allah to achieve his purpose (Bowker 1970). In the Qur'an, the whole of  Sura 99​[19]​ is focused on earthquakes and these verses are interpreted in a manner strongly reminiscent of the Old Testament, being signs of a future apocalypse, as the ushering in of an episode of punishment for a group of sinful people, or as an instrument warning people that they should change their conduct (Akasoy 2009, 184). 
	Historically Islam has not been wholly theologically consistent on the question of suffering caused by disasters. For instance the Mu'tazillites​[20]​  maintained that human reason was essential to faith (Bowker 1970, 125), stressing free-will and responsibility. One of their number, Abū Hāmid al-Ghazālī (1058-1111), even articulated a best of all possible worlds theodicy, which placed him in opposition to the prevailing Ash'arite viewpoint which stressed divine omnipotence (Rouzati 2018). According to the latter more mainstream view, disasters and even their locations are wholly under the control of God (see Merli 2010). Hence, justifying God's actions through the theological device of theodicy is unnecessary.  In Islam the ultimate origin of suffering is  the divine will and, in order to reconcile this perspective with the all-merciful and all-compassionate qualities of God, the Qu'ran developed the instrumental notions that suffering represents: a means by which an individual may develop moral virtues of patience and trust in God; as well as being a test of faith and a punishment for sins  (Damian et al. 2016). 
	It is because the majority of  Muslims view disasters as being instrumental to the divine purpose that many commentators, including the influential Samuel P. Huntington (1993, 1996), have argued that Islamic beliefs foster an attitude of passive acceptance of disasters in its adherents if not full blown fatalism.​[21]​ Although bibliographic research by the authors (Chester, Duncan and Dhanhani 2013) has uncovered one good example of fatalism in the Khyber Paktunkhwa Province of Pakistan following the 2005 earthquake (Cheema 2012, ii), this appears to be an isolated instance and the reality is usually far more complex. For instance, Acevedo (2008) tested Huntington's assertions across Islamic majority countries finding, inter alia: that Christians and Muslims are often equally fatalistic and that in Indonesia the former are more fatalistic than the latter. "Fatalism in the Muslim world is best understood in light of complex historical, cultural, economic and socio-political processes and not as a direct outcome of ... religious denomination alone" (Acevado 2008, 1711).
	There are numerous historical and contemporary examples in which writers have argued that disaster losses in Islamic countries have been the result of divine displeasure over a disparate set of sinful actions. For the sixteenth century polymath, Imam Jalaluddin Al-Suyuti, it was adultery and drinking alcohol (Chester, Duncan and Sangster 2012), the 1576 Cairo earthquake was ascribed to the popularity of coffee houses and most medieval and early modern treatises viewed earthquakes as a chastisement for clerical leniency towards adultery, wine and music (Akasoy, 2007, 403-4).  One recent example occurred in 2018 when the Indonesian opposition leader, Datuk Seri Ahmed Zahid, claimed that a recent earthquake represented  divine retribution for a tolerant attitude towards lesbian, gay, bisexual and transgender (LGBT) activities within the country (Annuar, 2018). In the economically developed United Arab Emirates many people still see the hand of  God in all manner of disasters (Figure 2).   

Paradigm shifts and more recent perspectives
	Until the 1980s disaster research was carried out under what has been termed the dominant approach, a paradigm in which scientific and technical measures were used to mitigate the effects of environmental extremes (Hewitt 1983; Macdonald et al. 2012).​[22]​ In Christianity and following events in Lisbon, a theodicy embracing the notion of best of all possible worlds became more prominent (Chester 1998), but in both hazard research and theology major changes were to occur in the last two decades of the twentieth and the first decade of the twenty-first centuries. Whereas in hazard studies and Christian theodicy it is possible to detect a Kuhnian paradigm shift (Kuhn 1970; Chester 1998), so complete was the change in theory, approach and practice, for Islam this was not the case. Not only did change occur later, roughly from the beginning of the present century, but was also associated with a gradualist approach as both Qur'anic scholars and Islamic disaster researchers examined their faith afresh in the light of the need to introduce policies for disaster reduction which were in accord with orthodox teaching (Farhang 2004; Solihu 2007; Chester, Duncan and Dhanhani 2013). 
 	The dominant approach, whilst recognising that systems of belief, psychological factors, material wealth and previous experience of disasters were important, emphasised that the first-order determinants of losses were the magnitude, frequency and recurrence of extreme events. By the final decades of the twentieth century and under the stimulus of, first, the United Nation's International Decade for Natural Disaster Reduction (IDNDR) and later the International Strategy for Disaster Reduction (ISDR)​[23]​, it became clear that a major factor affecting losses was the balance between human vulnerability and resilience. Research into a large number of contemporary and historical disasters allowed supporters, of what was initially termed the radical critique but was later generally accepted and became mainstream, to argue that losses especially in economically less developed countries were more readily explained by factors that included poverty, marginalisation and deprivation than by the magnitude of hazardous events per se (Cannon 2015; Kelman 2018). With respect to earthquakes, the loss of buildings reflected construction with non-existent, inadequate or poorly-enforced codes, leading many scholars to echo the prophetic words of  Nicholas Ambraseys (1929-2012), at the time the doyen of historical seismologists, penned decades earlier that what were once considered "Acts of God are often today's acts of criminal negligence" (Ambraseys 1972, 40). A chilling statistic was that in the twentieth century ca.99% of volcano-related deaths occurred in economically less developed states (Tanguy et al. 1998). Today it is recognised that there is a strong spatial disparity between losses in rich and poor countries, with the former being characterised by: low rates of mortality and morbidity and high absolute (i.e. monetary), but a low relative (i.e. percent GDP) loss of value; and the latter by high mortality and morbidity and a low absolute, but high relative loss of value.​[24]​ Within disasters in rich countries there may also be severe disparities in outcomes, with  Hurricane Katrina (USA, 2005) showing varying impacts and differential recovery across dissimilar income and ethnic cohorts. Poor people generally and, more specifically Black and Hispanic residents, were particularly disadvantaged (Guidotti 2006). Marginalisation of the poor and disadvantaged has also been a feature of the impact of many earthquakes (e.g. Sobrino 2004, 12-28) and eruptions (e.g. Gaillard 2008).   
	Although a minority of scholars continued to work within the Leibnitzian tradition, the majority of Christian theologians increasingly found these models of theodicy inadequate and sought new directions. In the aforementioned Tower of Silo'am narrative, Jesus introduces the notion of collective guilt, and in historical studies of Christians coping with disasters it is clear that this notion was often alluded to, but was never fully developed and so remained inchoate. In a previous report we have quoted two of many examples. The first relates to events in London in 1382 when Archbishop Courtenay convened a meeting of the Council to consider what action to take against the renegade Oxford theologian John Wycliffe and his followers, who were known as Lollards and who wished to reform the church (Chester and Duncan 2009). As the Council was deliberating an earthquake occurred, with an epicentre located in the English Channel between Dover and Calais and an estimated magnitude of 5.7 (De Boer and Sanders 2005, 68). This event  caused dissention amongst the bishops, with some arguing that God disapproved of the church and its institutions, whilst others including Courtney drew the opposite conclusion that the earthquake showed that God disapproved of dissenters. A second example concerns John Wesley's reflections on the Lisbon earthquake "for Wesley the earthquake represented divine retribution for the sins of the Inquisition, but this idea of human sinfulness - institutional rather an individual and ecclesiological, and stripped of its retributive and sectarian overtones - may be a more important insight than was recognised ... at the time" (Chester 1998, 487).    
	It may be argued that models of theodicy conceived within the Leibnitzian tradition represent attempts to shift responsibility for disasters on to God (Tilley 1991) and, thereby, reduce human responsibility, just as the dominant approach in disaster research placed the prime responsibility on malign nature (Steinberg 2000). The Jesuit writer Raymund Schwager (1987) has posited the view that both in the biblical narratives and throughout subsequent history, Christians have tended to make God the scapegoat for all manner of human sinfulness. There is an interesting parallel here with some recent developments in cultural geography. Raymund Schwager (1987) was strongly influenced by the writings of the French literary critic and philosopher René Girard (1972, 1977), who argues that across a range of religions human beings project violence on to deistic figures. The process begins with what he terms mimesis (i.e. imitation), with deistic figures becoming scapegoats in order, not just so people can cope with and control these violent feelings, but also to maintain social cohesion.  Indeed a similar point was made by Emile Durkheim early in the twentieth century (Parkin 1992, 41-58). In his study of the geography of evil, Paul Cloke makes use of Girard's ideas (Girard 2001), arguing that "Girard develops a narrative of evil as the suppressed desire for revenge within society that can only be assuaged by a projection of blame on to a scapegoat other. He uses scriptural texts to understand both the scapegoat mechanism, and the possibility for non-violent resistance" (Cloke 2011, 481, our italics)​[25]​.  
	Combining ideas of human responsibility, collective and institutional guilt and collective sinfulness, allows a liberationist theodicy to the proposed (Chester 1998; Sobrino 2004). Not only does this present a re-formulation of the free-will defence, with freedom and the possibility of sinful conduct being shifted from the individual to the institution (e.g. the State, system of international trade and/or local administration), but structural sinfulness​[26]​ also lies at the heart of global differences in wealth, power and unequal disaster outcomes. Post-Leibnizian theodicy focuses on divine immanence rather than transcendence, with emphasis being placed on the crucifixion and the doctrine of the Trinity. For the theologian, Jürgen Moltmann (1974), Jesus is the crucified God who shares the suffering of his own son. The Trinity is invoked to argue that, because human beings are also God's children, then there is a both a shared parenthood and shared suffering, with God being "perhaps the greatest sufferer of all" (Macquarrie 2003, 46; Pinnock 2002, 113). 
	Clearly a liberationist theodicy can only be partial, because losses cannot be totally eliminated and so there is a need to consider the residuum of cases where it cannot apply. Reworking the free-will defence, Frank Murphy (2005) has argued that people, especially in economically more developed counties, frequently have a free choice to live in areas exposed to geophysical hazards and, because God cannot control their decisions, she/he cannot be held responsible when disaster occurs. This supposes, that choice is truly free, that people are properly informed through education programmes and that they have the wherewithal to re-locate if they wish. For the poor and marginalised in economically less developed countries none of these circumstances apply and the liberationist argument still holds.  It should also be noted that human understanding of the extreme geophysical process, though improving, is still incomplete and that many parts of the world are subject to infrequent high magnitude earthquakes and eruptions which occur once every few hundred or, indeed, only once in a thousand years or more. Preparing for such potential disasters is extremely difficult, may not be cost effective given the priority to plan for more likely events and in such situations recourse has to be made to the best of all possible worlds defence.  
     	As mentioned above, in Islam changing attitudes about the relationship between faith and natural catastrophes came about through scholars and scientists studying the impacts of recent disasters including those initiated by earthquakes and eruptions. Although research reveals that some Muslims, even members of intellectual elites, continue to hold traditional theological positions based on retribution and divine wrath (e.g. Hoodbhoy 2007; Dhanhani 2010, 283), this is not the whole story. In a detailed study of the 2010 eruption of Merapi volcano in Indonesia​[27]​, for example, Bagir (2012, 363) concludes: 
"natural events turn to disaster when there are negative impacts on people because of their vulnerability... In this understanding, the question of natural evil becomes less relevant, because much if not all the evil coming from disasters .... is non-natural."

This statement is important because, for just as in post-Leibnizian theodicy in the  Christian tradition,  so a contemporary Islamic scholar sees the 'evil' caused by disasters as being associated with conditions that have made people vulnerable. 
	A further consideration is theological because, if an all powerful God controls human actions, then a question is raised about where can human responsibility be placed (Cragg and Speight 1988, 13). In answer to this question Solihu (2007) in a work of seminal importance, presents a number of arguments which include the observation that: natural catastrophes are only disastrous from a human perspective and people make themselves vulnerable by flouting the laws that govern actions in the physical world. With regards to the latter, Solihu undertakes a detailed Mu'tazillite based exegesis (see endnote 20)  of texts from the Qur'an, which relates to two historical incidents: the drowning of Pharaoh's soldiers following the exodus from Egypt and narratives relating to Lūt (i.e.  Old Testament - Lot), Noah and the flood, and in both cases he argues that it is sinful communities that are responsible and not individuals. The State with respect to Egypt and the tribal group in the Noah narrative. In conclusion the author writes:
"Natural disasters are attributable to God because He created the natural environment with conditions that, when transgressed may yield unfavourable results. However, at a lower level, humanity is responsible for provoking or abusing this condition. This perspective is grounded in the Islamic view that the creation/design of nature is ultimately good, even when it occasionally leads to a bad result" (Solihu 2007, 62).

	There are clear parallels between Solihu's conclusions and the best of all possible worlds theodicy developed within the Christian tradition. In a similar vein in a review of Iranian earthquakes losses, Ghafory-Ashtiany (2009) argues that increasing vulnerability, caused by the authorities ignoring inconvenient scientific truths and civil engineering knowledge, equates to corporate sinfulness. Indeed there are many examples in Islamic countries where academic authors have argued that sinfulness may be collective and reside in the State, architects, developers and builders. Examples include: in Fujairah Emirate (UAE), the continued use of poorly designed and maintained schools constructed before earthquake building codes were enacted (Dhanhani 2010, 232); in Turkey blaming Allah or extreme geophysical events for earthquake building losses "serves to veil the state-centred bureaucratic mismanagements and naturalised the poor planning infrastructure that could otherwise have reduced the dramatic effects" (Ergül, Gökalp and Cangöz 2010, 16), a similar situation being noted in Pakistan (Ahmed 2013, 18) and in the piecemeal application of building codes in Iran (Farhang 2004). Mohsen Ghafory-Ashtianny (2009) takes the analysis further and, using where necessary Qur'anic quotations, sketches out the ways in which a devout Muslim may engage in policies of disaster risk reduction. His research is summarised in Table 2.

	A final theological consideration is that within Islam, belief in a majestic and almighty deity is balanced by notions of mercy and concern. Despite popular western opinions to the contrary, the Qur'an paints a picture of a compassionate God (Cragg and Speight 1988, 16) and it follows that such divine empathy should stimulate a generous response on the part of the believer. All Muslims are under a Zakat obligation, this being one of the five pillars of the faith​[28]​ and involves a person giving one fortieth of their assets to eight groups of people in need (Benthall 2003). These include the poor and the destitute​[29]​  and, as will be discussed in the next section, Zakat has had a major influence, not only on praxis within Islamic States, but also on charitable donations from rich to poor countries. 

CHRISTIANITY, ISLAM AND POLICIES OF DISASTER RISK  REDUCTION

	In their study of religion and disasters, Schipper, Merli and Nunn (2014, 55), list six reasons, three positive and three negative and less helpful, why religious beliefs are relevant to policies of disaster risk reduction (DRR). These are summarised in Table 3. With regards to the latter, for both Christianity and Islam there is minimal evidence even amongst the devout that: in recent earthquakes and eruptions successful responses have been inhibited; vulnerability has increased or an 'alternative reality' has been created, in which measures of risk reduction have been resisted because fate is claimed to be in God's hands and any intervention would be blasphemous. 
	 In hazard research holding two mutually incompatible views of the world, one based on theology the other on secular rationalism, is known as cognitive dissonance or parallel practice​[30]​ and as numerous cases indicate this is the situation faced by many adherents of Islam and Christianity (see Cannon 2015, 95-6). To quote just a few of many  instances: the evacuation of people threatened by the 1906 and 1944 eruptions of Vesuvius (Italy) had the support of the vast majority of the people living on these volcanoes (Chester et al. 2007; 2015) and on Etna (Italy) no central or local government policies have been resisted on religious grounds certainly since the eighteenth century (Chester, Duncan and Sangster 2012), despite a religious framing of eruptions which persists unabated into the twenty-first century.  During the 2001 eruption of Etna, for instance, thousands of people attended mass in  threatened villages. Attendees represented a cross-section of the population with  young professional people standing side-by-side with the older and more poorly educated. One school teacher was quoted as saying "local people still believe in miracles. If human technology cannot keep the lava back, the eternal father is our only salvation" (Kennedy 2001, 10, also see Chester, Duncan and Dibben 2008).  During the 1957/8 eruption and earthquake disaster on Faial Island (Azores), and the 1980 earthquake on Terceira Island also in the Azores, there was no indication that the people who were affected preferred deprivation and self-induced poverty to the acceptance of aid from the State (Coutinho et al. 2010; Mendonça 1983).  Even in the already quoted example of rural Pakistan following the 2005 earthquake (Cheema 2012), there are again no signs of active resistance to policies of risk reduction, while in the UAE there may be scepticism about policy in some rural areas (Dhanhani 2010, 302) but the authorities were not prevented from innovating initiatives such as training first responders, encouraging volunteering and developing collaborative ventures between the State and the private sector (Dhanhani, Duncan and Chester 2010). Indonesia, in spite of being an economically less developed country, is known for the quality of its hazard science and disaster planning. The Pusat Vulkanologi dan Mitigasi Bencana (Centre of Volcanlogy and Geological Hazards Mitigation) has a reputation, however, for being authoritarian (Bagir 2012), but there has never been any suggestion that its role to reducing disaster impact and assisting recovery is incompatible with Islamic belief or practice (Chester 1993, 273-4, 289-92). In Egypt following the Dabshûr earthquake, the government produced a publication which sought to reconcile Islamic, scientific and planning perspectives on disasters. As well as giving information on the causes and distribution of earthquakes and what people should do if affected, the publication seeks a modus vivendi with Islam, supporting its suggested action with appropriate Qur'anic quotations (Degg and Homan 2005).    	
	The more positive attributes of faith which are listed in Table 3 are also  evident in many contemporary and near historic disasters. David Alexander (2002, 122-123) summarised the situation just after the turn of the millennium:
"One ... aspect of planning for disaster that is often overlooked concerns the role of churches and other religious organisations. This is very important for several reasons. In many communities, churches (in the widest sense of the term) are a strong focal point and source of local identity. Religious functionaries provide moral and spiritual leadership, which can be very important in times of disaster, when there is great social stress. Many religious institutions are accustomed to providing charity to those in need, or can easily be prevailed upon to do so after disaster has struck. Moreover, the local parish priest or imam may have an unrivalled knowledge of the community, especially of the whereabouts of people in need (the sick and the elderly, for example), whom the emergency services might easily overlook. Except through missionary work and their own charitable organizations, religious leaders are often reluctant to become directly involved in civil protection."

	Over the past two decades  there have been many examples where churches,  mosques and their clergy have been a valuable resource both during and following earthquakes and eruptions. Indeed some church organisations and their leaders have, despite Alexander's scepticism, been actively involved in civil protection. The role of  mosques and their imams was critical in the aftermath of the 2005 Pakistan earthquake, being a conduit for private, governmental and international aid donations and in the distribution of relief in both the immediate aftermath and in the subsequent 
reconstruction/rehabilitation phases. Even when mosques were physically destroyed, their community role remained intact (Cheema 2012; Cheema et al. 2014, 2016). In Aceh (Indonesia) the Islamic community sought to prioritise rebuilding mosques after their destruction in the 2004 earthquakes and tsunami, because they were  a vital link in  community infrastructure not just providing spiritual and psychological succour, but assisting in the distribution of information and aid (McGregor 2010). As far as churches are concerned, a study by Ash and Shaw (2012)  into religion and earthquake preparedness in highly Christianised Tobago in the Caribbean, showed that religious beliefs have a major influence on the hazard perception, with more than 54% of survey respondents claiming that churches, their leaders and Christian social networks were not only foci within their communities, but could also have important roles in spreading messages of preparedness and safety to cohorts who do not normally pay attention to official pronouncements. 
	In some parts of the world churches and mosques are part of the architectural heritage and their use as places of shelter is problematic. This is because they were often not constructed to any earthquakes building codes and, hence, may be badly damaged and in extremis destroyed  by a major seismic event whether caused by tectonism or the ascent of magma. People have been killed sheltering in churches and mosques in many eruptions and earthquakes in southern Europe including the 1755 Lisbon earthquake and eruptions of Etna and Vesuvius on many occasions (Chester and Chester 2010; Chester, Duncan and Sangster 2012; Chester et al. 2015). In Islamic countries this danger is increasingly being  recognised as is the need to strengthen the fabrics of historic Mosques so better to resist earthquake shaking (Vosoughifar and Sadat Shokouhi 2013).
	A perspective that views volcanic eruptions and earthquakes as being caused by natural processes and where responsibility rests with institutions, states and economic systems that produce inequality and marginalisation of the poor, is increasingly influencing the attitudes, policies and practices of Christian relief charities and development NGOs (Koenig 2006; Moss 2007; Crawford 2015). As far as Islamic charities are concerned, many are capitalising on the Zakat obligation and money from donor countries is being funnelled via mosques to the victims of disasters.  For instance in a study of two United Kingdom based charities, Islamic Relief Worldwide and Muslim Hands,  Zakat is now invariably a cash donation to which sadaqa (i.e. voluntary giving) and offerings at the feast of sacrifice (i.e. Quarbani) may be added (de Cordier 2009, 612).  All the major Christian and Islamic charities involved in disaster relief subscribe to the 1994 Code of Conduct for International Red Cross and Red Crescent Movements and Non-Governmental Organisations in Disaster Relief​[31]​, which states  that: 1. "the humanitarian imperative comes first"; 2 ."aid is given regardless of the race, creed or nationality of the recipients and without adverse distinction of any kind" and 3. "aid will not be used to further a particular political or religious standpoint" (Anon 2017, 3). 





^1	  For instance, in a study of 49 volcanic eruptions occurring between 1850 and 2002 (Chester and Duncan 2007), it was found that religious responses, were often not recorded in learned journals or by government agencies, but were 'hidden' in such sources as web-sites, newspapers of record (i.e. major newspapers whose new-gathering and editorial functions are considered to be authoritative) and in anthropological studies. Interrogation of these sources showed that of the 49 cases, only 16 showed no evidence of religion being important in the response. This study was based on internationally available materials, but of the 16 it is known that in some instances when local sources are examined then a religious dimension emerges. For instance, official reports make no reference to religious responses following the 1980 eruption of Mount St Helens in the USA, yet such reactions were well documented by the local press (Blong 1984).     
^2	  The authors have published catalogues of disaster losses that occurred in either majority Islamic countries, or ones having a significant Muslim minority, from 1890 to 2009 and 1856 to 2010, respectively, for earthquakes and eruptions (Chester, Duncan and Dhanhani 2013). Despite there being 55 major earthquakes in the catalogue, only ca. 29% have usable accounts of human impact being explained in Islamic terms. For volcanic eruptions the situation is better with usable records being available in ca. 66% of cases. As for countries with a Christian ethos (see footnote 1), so in Islamic societies the situation is improving with the publication of more detailed local studies. Judith Schlehe's detailed anthropological research on Indonesian eruptions is particularly noteworthy (Schlehe 1996, 2008). This demonstrates that, despite a dearth of conventionally published and accessible materials, religious responses are both well-established and of long-standing. Elsewhere, "although arguments from silence are always weak, detailed investigation of local archives could well reveal that the influence of Islam is more deep-seated and widespread" than has been appreciated (Chester, Duncan and Dhanhani 2013, 280).
^3	  In theology the German term weltanschauung is used. This means more than the English term 'worldview' and involves, 'a fundamental orientation ... that can be expressed as a story or in a set of presuppositions ..... which we hold.... about the basic construction of reality, and that provides the foundation on which we live and move and have our being'  (Sire 2009, 15-16). As argued later in the paper for many, but not all, adherents to Christianity and Islam, their weltanschauung shapes their attitude, not only to the cause of disaster losses, but also to praxis.
^4	  Although Till (2012, 6) excludes 'harming' from external causes, in earlier studies of wounded cities (e.g. Schneider and Susser 2003) extreme outside events including wars and natural extremes were included. More recent treatments, such as that of Robert Vargas (2016) and his research into violent gang turf wars in Chicago, like Karen Till stresses endogenous rather than exogenous factors. 
^5	  For example in the early years of the current millennium  the well-regarded text, At Risk: Natural Hazards, People's Vulnerability and Disasters (Wisner et al. 2004), makes only passing mention to religion as being an important element of culture. 
^6	  Geomythology is the study of oral traditions that preserve the memories of pre-historic geological events. Archaeological and historical investigations, which investigate attempts to propitiate supposedly angry deities and so seek to prevent catastrophes, are well established fields of research (Vitaliano 1973; Sigurdsson 1999; Harris 2000; Sheets 2015). One important contribution has been theseminal research of the anthropologist Mary Douglas (Douglas 1966, 1970), who emphasised the relationships between societies, culture and religious expression. 
^7	  In some countries, especially in the Anglophone world, an 'Act of God' remains a term that is enshrined in insurance law and some contracts to define losses caused by disasters that are outside human control and for which no person can be held responsible.
^8	  Pre-industrial was a term used to characterise the ways in which a society at a particular level of economic development would respond to natural catastrophes (White 1974, 5). Pre-industrial societies involve responses to hazards being focused on local initiatives which involve a wide range of actions, are flexible and harmonise with nature. Individuals and groups are involved and the role of the State is minimal. 
^9	  The Hyogo Framework for Action (2005-2015) was inaugurated at the World Conference on Disaster Reduction which was held in Japan in January 2005. The Sendai Framework for Disaster Risk Reduction (2015-2030) is a revised version and was published during a second World Conference on Disaster Risk Reduction. This was also held in Japan ten years later (United Nations 2006, 2014, 2015). The only specific mention of religion in the Sendai Framework concerns the need to "protect or support...sites of historical, cultural heritage and religious interest" (page 20), but culture and society in its broadest sense (including religion) permeates the whole document. References include: the need "to promote a culture of disaster prevention, resilience and responsible citizenship (page 16) and for community-based organisations (including presumably those with a religious ethos) to assist in advocating "resilient communities and an inclusive and all-of-society disaster risk management that strengthen(s) synergies across groups" (page 36) (United Nations, 2015).    
^10	  Theodicy is a compound of two Greek words θεός (theos) - God and δῐ́κη (dike) - justice. In this paper no distinction is made between a theodicy and a defence. The former is a rationale for divine action, whereas the latter has the more modest desire to refute arguments against the existence of God because of the existence of suffering (Chester 1998, 488).
^11	  In date order and by no means an exhaustive list includes: Saints Augustine (354-430 CE) and Irenaeus (ca. 115-90 CE); David Hume (1711-76); Immanuel Kant (1724-1804);  Feodor Dostoievsky (1821-1890); Karl Barth (1886-1968); C.S. Lewis (1898-1963); Austin Farrer (1904-68); John Hick (1922-2012); Jürgen Moltmann (born 1926) and Dorothee Sölle (1929-2003).  
^12	  For instance: Numbers 16: 28-35; 2 Samuel 22: 8; Psalm 104: 31-32; Isaiah 24: 18-20; Jeremiah 10:10; Nahum 1: 5 and Habakkuk 3: 6.
^13	  Derived from the Greek word eschatos (ἔσχατος) - last or final, eschatology is the theology of heaven, hell, death, judgment and the future of both individuals and humankind.  
^14	  Biblical quotations are taken from the New Revised Standard Version (NRSV). 'New Revised Standard Version Bible, copyright 1989, Division of Christian Education of the National Council of the Churches of Christ in the United States of America. Used by permission. All rights reserved.'
^15	  There is an extensive discussion of this point in Chester and Duncan (2009, 320-321).  
^16	  'But how conceive a God supremely good,
Who heaps his favours on the sons he loves,
Yet scatters evil with as large a hand?
What eye can pierce the depth of his designs?
From that all-perfect Being came not ill:
And came it from no other, for he's lord:
Yet it exists. O stern and numbing truth!O wondrous mingling of diversities!' (Le désastre de Lisbonne - translation McCabe 1912,  259-260)
^17	  It should also be noted that the division between Sunni and Shi'a has no relevance to an Islamic understanding of disasters. It is the oldest and most significant split in the community and relates to political developments and ethic considerations that occurred over who should be Muhammad's successor and leader after the prophet's death. 
^18	  Hadith are oral traditions which record the actions of Muhammad.
^19	  The Qur’an is divided into 114 suwar, or chapters. 
^20	  The Mu'tazillite school originated in the 8th century CE.  The Ash'arites date was the tenth century CE and take their name from Al Ashrai, who was originally a Mu'tazillite,but recanted his belief to become one the greatest and most influential Islamic scholars, reverting to a belief in the absolute control of God over the whole of nature both animate and inanimate (Bowker 1970, 125-6). 
^21	  Fatalism is the belief that God controls human destiny and the outcome of any actions people may take. Believers have to accept their fate (Elder 1966, 229).
^22	  The approach originated in the 1940s under the stimulus of President Roosevelt's New Deal and was initially associated with attempts by Gilbert Fowler White (1911-2006) both to study floods and reduce their impacts within the USA. Later it was extended to cover a range of hazards across the world (White 1945; Macdonald et al. 2012).
^23	  IDNDR ran from 1990-2000 and the ISDR from 2001 onwards.
^24	  Absolute loss of value is measured in monetary terms, usually US dollars.  Relative loss of value is  expressed as a percentage of Gross Domestic Product (GDP). For the 1995 Kobe earthquake in Japan (Magnitude ca.7) the GDP cost was ca. 2%, whereas  in poor countries it may be huge e.g. 120 % in the case of the Haiti earthquake of 2010, which also had a magnitude of ca. 7 (Daniell, Wenzel and Khazai 2010, 6).        
^25	  In the Hebrew Bible a scapegoat was an animal  which was ritually burdened with the sins of others, then driven into the desert to carry away the sins of Israel (Leviticus 16). Whilst the majority of theologians and non-theologians (e.g. Cloke 2011)  follow the interpretations of Girard (1972, 1977) and Schwager (1987), the anthropologist, Mary Douglas (Douglas 2005) adopts an alternative interpretation in which the scapegoat does not atone for human  transgressions, but functions as an envoy of peace and reconciliation to those excluded from the covenant between God and Israel. The latter interpretation of the scapegoat narrative is so far removed from the Christian and Islamic theological and anthropological mainstream, that it is not considered further in this paper.  
^26	  Structural sinfulness was first indentified by the liberation theologians of the 1970s and 1980s. It was viewed as a means by which the poor and disadvantaged were subjugated (Boff 1979; Gutiérrez 1988). 
^27	  The reactions of local inhabitants of Merapi volcano in central Java, Indonesia are often cited as examples of a religiously-based passive acceptance of eruption losses (Donovan, Suryanto and Utami 2012; Cannon 2015, 95). For instance in the 2010 eruption, Mbah Maridjan a local 'spiritual guardian' of the volcano, gained notoriety by staying in his village together with thirty-four people who also refused to evacuate: all perished (Mei et al. 2013). Indonesia in general and central Java more particularly, are notable for their syncretic relationships between Islam and pre-Islamic religions and practice. Indeed these action by Mbah Maridjan and the villagers are regarded by Islamic commentators as being highly heterodox and not in accord with orthodox beliefs (Bagir 2012, 362).
^28	  The others are: reciting the profession of faith; praying five times a day; fasting during the month of Ramadan and the Hajj pilgrimage to Mecca.
^29	  Other groups are: travellers in need; those committed to the way of God; non-Muslims who are sympathetic to Islam; those who wish to convert; slaves and those in bondage; those whose debts are overwhelming and those who collect the Zakat (Benthall 2003). 
^30	  Early research in hazard studies (Burton and Kates 1964, 433) used the term 'cognitive dissonance'. In many but not all more recent studies 'parallel practice' has been preferred because cognitive dissonance has a far more restricted meaning in psychology (Carroll 1990).   
^31	  A full list of signatories of the 1994 Code of Conduct for International Red Cross and Red Crescent Movements and Non-Governmental Organisations in Disaster Relief is available.  Accessed August 22 2017. http://www.ifrc.org/en/publications-and-reports/code-of-conduct/signatories-of-the-code-of-conduct-/ 
^32	  Sadly one current issue for Islamic development and disaster relief charities is the provision of relief in war zones, where counter-terrorism legislation and policies in donor counties may negatively impact their work both in the field and in securing funds. With respect to British charities, a detailed  study by the Overseas Development Institute (Metcalf-Hough, Keatinge and Pantuliano 2015, 12), found some risk that organisations may be abused for extremist purposes, but that this has been greatly exaggerated by the popular media, though the report calls for "improved due diligence procedures and improved governance, such as fraud and money laundering; and those that are inherent in the provision of aid in high risk conflict contexts, such as theft of aid or attacks on staff or promises." 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